Although the paramagnetic probe, which is usually a The interaction between the trans activation-responsive nitroxide spin label, can be conveniently incorporated region (TAR) RNA and the Tat protein is required for into proteins by alkylation of cysteine residues, RNA efficient transcription during replication of the human spin labeling has proven to be more challenging. We immunodeficiency virus ( 
This analysis was used to determine the equilibrium dissociation constants shown in Table 1. icantly smaller than that observed for U38 TAR. The for nonspecific RNA-peptide binding, we titrated the mutant Tat peptide (0.2-2.0 mM) into a sample conchange in mobility in the presence of magnesium was also found to be nearly identical to that of calcium and taining the U38 duplex ( Figure 1B ) (our unpublished data). We observed virtually no spectral change up to sodium for U23, U38, and U40, whereas U25 became more mobile (our unpublished data).
a Figure 2B ), revealed three calcium ions concentrated in the bulge region, suggesting that they induce a structural change in the TAR RNA [10]. EPR spectra of the spin-labeled TAR RNAs in the presence of calcium showed a small decrease in mobility, as indicated by increased spectral width, for nucleotides U23, U25, and U38, whereas U40 became more mobile (Figure 4) . However, the same change was observed in the presence of sodium ions. (Table 1) . No change in the stability of the TARthe two helices in the unbound state caused by the Tat complex was observed for spin labels at positions trinucleotide bulge (Figure 2A) [8, 9 ]. Upon binding, the U23 and U25, whereas the K d s for U38 were approxihelices stack coaxially, which explains the reduced mately 3-fold lower. On the other hand, a larger decrease mobility of U40. Furthermore, the trinucleotide bulge becomes inverted, followed by the formation of a was observed for peptide binding to U40. It is not clear the structural changes in the RNA that occur upon
The gel was run at 25 mA for 1 hr, dried, and visualized by phosphorimaging.
binding to different compounds. For example, the EPR
